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Abstract 
Due to self-perpetuating growth of cities, urban population is increasing by 50 million per year in the developing world alone. 
Inability of authorities to respond adequately and greater autonomy or dweller control in the production of housing, in almost all 
developing countries, has resulted in informal settlements with poor physical infrastructure, which is an integral part of any 
sustainable human settlement. These diverse settlements share some attributes for instance, environments are conceived and 
constructed by the occupants themselves independently, without any professional advice; second occupation and construction 
frequently take place simultaneously; and these informal settlements are usually taking place in suburban and urban surroundings. 
Along with reporting on the research which attempted to provide a partial remedy to this situation, this paper indicates possible 
interventions to upgrade these informal settlements. It requires progressive improvement of infrastructure, new type of settlement 
master plans, strong commitment and involvement of the communities to be served in the planning, decision-making, 
implementation and management processes. Different types of interventions can be applied to transform an illegal and 
substandard environment into an acceptable and liveable place. International support and collaboration undoubtedly play a 
significant role in mainstreaming these low-income settlements in the developing world through technical and capital intensive 
interventions. Informal settlements constitute extremely complex environments, and for an intervention to be successful, it has to 
be able to deal with this complexity and should be based upon good precedent and strong theoretical foundations. 
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1. Introduction 
Due to the uncontrollable process of urbanisation [1], within the next 30 years, up to nearly two-thirds of the 
world’s population will be living in urban areas [2-4]. Most of this overwhelming urbanization is expected to occur in 
unplanned and underserved cities in the developing world [5-6]. Along with the creation of a great upset for 
ecosystems, infrastructure, and the capacity of local governments [1], the most striking aspect of this tremendous rate 
of urbanisation in the developing world is the extent of informal settlements [7-8], which provide shelter to as much 
as 32-85% of the population [9] and may cover up to  one third to one half of the urbanized areas of cities [10]. Key 
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infrastructure services are in serious short supply and of poor quality in all the informal settlements, which is a 
manifestation of poor planning and failure of urban governance [11-12]. This study strives to identify possible 
interventions in the infrastructure to transform these informal settlements into an acceptable and liveable place.  
2. Developing world: Physical Infrastructure  
Infrastructure is the foundation of society which links together different services and guarantees efficiency and 
ease of operation [13-14]. The monetary worth of the world’s infrastructure stock, at average prices and excluding 
housing, is about $15 trillion [15]. Of this, about 60% is in high-income countries (with 16% of the world’s 
population), 28% is in middle-income countries (with 45% of population), and 13% is in low-income countries (with 
39% of population). The most basic forms of infrastructure include shelter, power, and access to clean water, which 
directly benefit households and can dramatically improve their welfare. Impact of infrastructure investments on 
productivity or growth in the developing world always has a 100% positive effect. A sustainable design for a city or 
business requires the development of all elements of infrastructure [16]. Some of the deficiencies for the failure of 
on-going infrastructure projects in the developing world include: Lack of planning for on-going operation and 
maintenance at the facility; limited sense of ownership by the local community; political intervention and corruption 
[16]. 
3. Informal Abodes 
Some of the most common attributes of informal settlements include: they are built without proper professional 
assistance; built for the larger part by low-income urban dwellers for whom existing formal avenues are hardly 
realistic options; constructed with local building materials, skills, designs and technology and do not adhere to 
formal/legal building codes and standards [8].  Based on population density, proportion of apartments, the number of 
persons per dwelling unit and housing conditions informal settlements can be divided into four main categories: i) 
The affluent settlements have the highest housing standards: substandard housing constitutes less than 15% of the 
dwelling stock, crowding rate is less than three persons per dwelling unit and about 40% of the fabric of these 
settlements is made of multi-storey apartment buildings; ii) The moderate settlements: have less housing quality, 
density and use of the housing space is similar to the above and apartment buildings make up less than 20% of the 
settlements residential buildings; iii) The disadvantaged settlements: inferior quality of housing,  more than a third of 
the stock is small and substandard, residents are crowded more than four in a dwelling and building stock contains 
less than 20% apartment buildings [8]; and iv) slums: the worst form of informal settlements, characterized by total 
lack of basic services [17-18]. According to the latest Global Report on Human Settlements, some 923,986,000 
people, or 31.6% of the world’s total urban population, live in slums [1, 19-21]. Spatial proximity of diverse urban 
populations creates negative health externalities [22-24].  
4. Interventions  
The informal sector has been providing the buildable urban land to three-fourth of the populations [25], and 
because the formal settlements are affordable only for the higher income households [26], the practical significance 
of informal settlements far outweighs that of the formal ones. It is not just the urban poor that live in informal 
settlements, but also modest and middle-income households that are unable to access affordable housing [7]. The 
problems in the informal settlements can be tackled by upgrading projects. To get optimum outcomes, the primary 
goal and central component of upgrading projects should be based on demand driven strategies and provision of 
basic service infrastructure. Some of the most important aspects to be especially focused include: i) Improvement of 
opportunities to generate income, which directly improves the standard of living of the people and influences the 
cots-recovery of an upgrading project; ii) Improvement of access to health care increases the quality of life and the 
productivity; iii) Improvement of access to (primary) education increases the quality of life and job opportunities to a 
very high degree; iv) Construction of roads, sewage facilities and market places improve the accessibility, hygiene 
and livelihood of the residents [27]. Access to infrastructure can have little effect, however, if services are not 
affordable. The extent to which upgrading projects have reached the poor, and what the long-term impacts have been 
on the living conditions of the residents are some of the important ramifications. 
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5. Housing 
All the developing countries face an overwhelming housing backlogs [28-29]. Three universal housing needs 
seem to be imperative for each household: the abode should give access to the people, institutions and amenities on 
which basic livelihood depends; it must provide a tolerable degree of shelter from climate and neighbours; and the 
users must have a tenure long enough to make the move worthwhile [27]. Most of the present housing systems either 
provide “affordable housing that is inadequate or adequate housing that is unaffordable”, which is further 
exacerbating the conditions of informal settlements [30].  
Microfinance in the developing world offers the possibility of house finance for the poor [31-32]. Salient features 
of microfinance include: community empowerment, small scale of projects, stakeholder’s participation and 
ownership and adaptability of design [16]. One of the classic examples of the advancement of microfinance is the 
Grameen Foundation. It has a wonderful contribution in the alleviation of poverty and the building of community 
wealth and capacity. By coupling sanitation to housing loans, Grameen generates different aspects of social and 
productive infrastructure. With the knowledge of the design and implementation, future small loans could transform 
the developing world by helping the community in developing schools and health centres using the same basic 
principles and materials [16]. The accomplishment of one project will lead to a trained workforce that can propagate 
the solution to future problems. 
6. Health  
Even in the well planned urban areas, developing countries around the world lack the basic structure that the more 
fortunate take for granted every day in the developed world [16]. More profound health disparities exist between the 
residents of informal settlements as compared with those living elsewhere in the city, associated with injuries, 
respiratory problems, infectious diseases, and mental health problems [6, 16, 33-36]. Unsafe drinking water and 
inadequate sanitation are key determinants of poor health that bring with them serious consequences for vulnerable 
urban populations in the informal abodes in the developing countries [1]. World Health Organization (WHO) [37] 
estimates 1.7 million deaths and 54.2 million disability adjusted life years lost worldwide per year due to unsafe 
water in developing countries and nine out of ten deaths occur in children. In India alone, there are more than a 
million child deaths per year resulting from waterborne diseases [38]. A substitute short-term intervention is dis-
infection at point of use, which needs only low-grade technologies, which have large health impacts in regions of 
high child mortality and some are inexpensive [39]. Long term interventions include provision of quality regulated 
piped water supply to all households [39]. The main intervention that tries to tackle urban health in an explicitly 
multi-sectorial way is the beleaguered Healthy City initiative, promoted by the WHO [3]. 
7. Role of formal sector 
The gap between the formal and the informal is still wide. As of now, it might be realistic to propose that urban 
planning standards and regulations be selective and minimalist. The formal system must focus on establishing and 
enforcing, together with the participation of the inhabitants, minimum public safety and environmental standards [8]. 
Effective urban governance can be a powerful tool in dealing with urban growth, poverty and inequality by allowing 
for popular participation in decision-making, which creates connections between civil society and the government in 
order to foster a common vision for the city. Establishing a true partnership between targeted communities, on the 
one hand, and donors and local government, on the other, is indeed very important. It should lead to demand driven 
and sustainable outcomes that directly benefit the poor in an effective and economically efficient way. It also limits 
the negative effects due to political conflicts or corruption at higher levels. As the society as a whole is benefiting 
from the project there is a mutual ownership and responsibility to see it completed successfully [16]. Empowering 
the individual and his community through civic engagement promotes both genuine democratic processes and a 
sense of belonging that is necessary for an integrated and sustainable city. It builds local capacity and is a key factor 
in creating successful and sustainable projects [1]. Reforming the urban management system also implies 
reorganizing and reorienting the urban land management bureaucracy [8, 40-42]. Financial and administrative 
decentralization to municipalities and local councils, coupled with enforcement of strict accountability and 
transparency, must be an important component of urban management reform [25]. 
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8. Infrastructure, Economic Development and Quality of Life  
Infrastructure plays a key role in economic development and ultimately improves the quality of life. By reducing 
the costs, well-built road networks enhance trade, which ultimately increases the size and the scale of the respective 
markets. Well connected households can not only benefit themselves but also may increase their overall contribution 
in the welfare of the nation by many fold.  More infrastructure, more economic growth and vice versa, and the 
equation which has good infrastructure and good economic growth, always equals superior quality of life (Fig 1).  
 
Fig. 1. Represents the flow of positive effects due to infrastructure as it invades all aspects of a community and flow down of benefits from 
Infrastructure. 
9. Conclusions 
To conclude: to transform the informal urbanization product into a decent urban space, the governments in the 
developing world need to revise the restrictive urban standards, regulatory controls, procedures, tenure arrangements, 
institutions and laws, within which these informal/self-planned settlements have emerged. Urban management is 
supposed to guide informal settlements in order to avoid the potential negative side effects of self-planned 
settlements. There is growing recognition of the need to create political space to engage all the actors that shape the 
destiny of cities, which promote both genuine democratic processes and a sense of belonging that is necessary for an 
integrated and sustainable city. In case of an intervention of an urban government in an informal settlement, which is 
in the process of building, the best timing to intervene is the budding stage characterized by very low horizontal 
density. Because when a settlement reaches the thriving stage, then any intervention or upgradation is often an 
expensive, dislocative and impractical option. 
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